INTRODUCTION {#sec1-1}
============

Congenital nasolacrimal duct obstruction (CNLDO) is a common ophthalmic problem and may be present in up to 70% of newborns.\[[@ref1]\] Conservative management with topical antibiotics and lacrimal sac massage are appropriate during the first 6 months of age and half of CNLDO resolves with conservative management in infants at 6 months to less than 10 months of age.\[[@ref2]\] Nasolacrimal duct probing is usually considered beyond the age of one year.\[[@ref1][@ref3]\] Studies vary as to whether delay in probing past 13 months of age might be associated with decreased success.\[[@ref1][@ref4]\] Some ophthalmologists prefer silicone intubation as the initial surgical procedure for older children (older than 18 month) with CNLDO.\[[@ref3][@ref4][@ref5]\] In contrast, some studies showed that late initial probing after 2 years of age gave a good result.\[[@ref6][@ref7][@ref8]\] The disparate reports in the literature indicate the lack of consensus on the approach for management of CLNDO in older children. The purpose of this study is to determine, the results of nasolacrimal duct probing in children 2 years and older.

MATERIALS AND METHODS {#sec1-2}
=====================

In this prospective non-comparative interventional case series, 96 eyes of 82 consecutive patients between 2 years and 5 years old with CNLDO were probed under general anesthesia by one surgeon from February 2009 to June 2010. The study approved by the research ethics committee. Informed consent was obtained from all parents or guardians of each study patient, and the study adhered to the declaration of Helsinki.

CNLDO was diagnosed clinically by the presence of epiphora beginning during the first few weeks of life and presence of at least one sign of CNLDO (epiphora, increased tear lake, and/or mucopurulent discharge or reflux of contents of the lacrimal sac with pressure in the absence of upper respiratory tract infection, ocular surface irritation or glaucoma).\[[@ref2]\] Exclusion criteria included history of prior nasolacrimal surgery, craniofacial anomalies, history of trauma, Down syndrome, congenital dacryocystocele, punctum agenesis, and associated ocular disease.

The procedure was performed by one oculoplastic surgeon under brief inhalation anesthesia. After dilatation of the upper punctum, a Bowman\'s probe (0 and 00) was introduced vertically into the punctum and ampulla and then rotated horizontally 90° in the same plane to enter the canaliculus, with lateral tension placed on the lid. The probe was then advanced until it touched a region of bony firmness; this indicated that it had reached the lacrimal sac. Then, the probe was rotated upward 90° and advanced down to the nasolacrimal meatus until it gave way through the membranous resistance into the nasal cavity. At this stage, we used another probe for detection of metal-to-metal contact below the inferior turbinate. The patency of the nasolacrimal system was evaluated by irrigation of saline through the superior punctum, flow of saline into the nose was confirmed by a pediatric size suction catheter that was placed below the inferior meatus.\[[@ref3]\] Patients were placed on topical medication for 2 weeks after the probing.

Patients were followed at 1 month and 6 months after probing. At each follow-up visit, parents were questioned on the symptoms and patients were examined for the presence of epiphora, increased lacrimal lake, mucous discharge, and/or regurgitation with pressure over the lacrimal sac. Complete resolution was defined as the absence of clinical signs of CNLDO on examination and not having the parental history of residual symptoms of CNLDO. The result was graded as partial, the parents reported symptoms of intermittent epiphora or mattering, but clinical examination did not show signs of CNLDO. Both complete and partial resolution was defined as an improvement. Patients with clinical signs of CNLDO on examination and constant symptoms were graded as a failed response.

Data are presented as mean values. The t-test and Chi-square tests were used to compare means and proportions of categorical factors in different age groups. Statistical analyzes were performed with SPSS version 17.0 (IBM Corp., New York, USA). A *P* value less than 0.05 was considered statistically significant. Univariate analysis was used to determine factors that were significantly associated with failure of probing. These factors were also tested for association using the binary logistic regression and keeping failure of probing as the outcome variable. Odds ratio (OR) and 95% confidence interval (CI) are reported.

RESULTS {#sec1-3}
=======

Out of 82 patients, 68 with unilateral and 14 with bilateral CNLDO were included in this study. The series consisted of the 96 eyes with CNLDO in 82 patients. The mean patient age was 34.5 months range, (range, 24 months to 60 months). Fifty-two patients (63.5%) were male. CNLDO was present in the right eye of 32 (39.1%) patients, in the left eye of 36 (43.9%) patients and was bilateral in14 (17%) patients. Of 96 eyes, 48 (50%) were aged 24 months to 35 months, 29 (30.2%) were aged 36 months to 47 months and 19 (19.8%) were aged 48 months to 60 months. All of the patients had undergone conservative management for varying duration before coming to our hospital. All children had membranous obstruction. No children had incomplete complex, non-membranous CNLDO obstruction (with difficulty with probe passage with significant narrowing) or complete obstruction.

After probing, 52 (54.2%) eyes were cured and responded completely to the surgery. Twenty-four (25%) eyes had a partial response and in 20 (20.8%) eyes, probing failed. The cure rate was 50% in patients aged 24 months to 35 months, 66.7% in patients aged 36 months to 47 months and 44.4% in patients aged 48 months to 60 months. The cure rate was not significantly different between these groups (*P* = 0.23, Chi-square). The failure rate was 14.7% in patients aged 24 months to 35 months, 30% in patients aged 36 months to 47 months and 22.2% in patients aged 48 months to 60 months. The failure rate was not significantly different between these three groups (*P* = 0.26, Chi-square, [Figure 1](#F1){ref-type="fig"}).
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Bilateral CNLDO was significantly associated with failure of probing on univariate analysis (*P* = 0.004). Age older than 36 months (*P* = 0.4), presence of pus (*P* = 0.6), and constant tearing (*P* = 0.3) were not associated with failure \[[Figure 2](#F2){ref-type="fig"}\].
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In order to determine the strength of association of each factor with the failure of probing, binary logistic regression was performed with bilateral affection, age older than 36 months, presence of pus, and constant tearing as variables. We found that 20% of failures could be predicted with this model and only bilateral involvement was statistically significantly (*P* = 0.007) associated with the failure rate (OR: 5.76; 95% CI: 1.59-20.70).

There were no significant differences in cure rate at one month and at the final follow-up of 6 months (*P* = 0.65).

DISCUSSION {#sec1-4}
==========

Nasolacrimal duct probing is the standard treatment for CNLDO when conservative management has failed. Probing caries a high success rate in these patients.\[[@ref1][@ref3]\] Controversy exists regarding the optimal timing of probing.\[[@ref1]\] Several other studies have reported a decrease in cure rates with delayed probing.\[[@ref4][@ref5][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15]\] Sturrock *et al*.\[[@ref11]\] reported that 86% of those probed under 1 year of age were corrected, compared to 72% of patients between 1 year and 2 years of age and 42% of patients probed who were 2 years old. Young *et al*.\[[@ref12]\] reported a cure rate of 54% in patients probed after 2 years of age. Other studies also demonstrated that success of probing correlated negatively with increasing age.\[[@ref13][@ref14][@ref15]\]

However, a recent large prospective study showed no decline in success rates up to the age of 36 months.\[[@ref6]\] Robb\[[@ref16]\] found no prominent effect of age on the cure rate of probing, reporting that in children older than 2 years who underwent probing, the cure rate was 94%. We showed a cure rate (complete response) of 54.2% with probing. We believe that results of probing are not limited to a cure (complete response) or failed response. Some of the patients showed improvement of symptoms and parents were satisfied with the condition, even though their symptoms were not completely resolved. 20% of our patients had a partial response. Therefore, we regarded these results as improvements. According to this, improvement rate was 79.2% in our study.

Bilateral CNLDO was significantly associated with failure of probing in our study (OR, 5.76; 95% CI, 1.59-20.70), which is in agreement with previous studies.\[[@ref9][@ref14]\] Patients with bilateral obstruction might be anatomically (because of bony narrowing) predisposed to failure of the procedure. Statistical analysis confirmed that there was no significant difference in success rate between age groups. This observation concurs with a previous study.\[[@ref16]\] In other studies, the cure rate decreased as age increased (especially after 2 years old).\[[@ref4][@ref9][@ref13][@ref14][@ref15]\] Older children are more likely to have complicated, non-membranous obstructions that might cause a reduction in the cure rate in those studies.\[[@ref5][@ref9]\] Furthermore, firm obstruction was associated with age older than 36 months.\[[@ref14]\] Simple membranous obstruction was present in 94% of eyes in one study and success rate of probing was 87%.\[[@ref9]\] Success rate was 36% for non-membranous complicated CNLDO.\[[@ref5][@ref9]\] However, all of our patients had simple membranous obstruction that might explain a high and equal success rate in different age groups.

The outcome of the cure rate at the one-month postoperative follow up was 54.5% that was highly correlated with the result at the 6-month follow up (53%). Hence, it seems that the early results could represent the final results of probing for CNLDO, which is in agreement with a number of previous studies.\[[@ref5][@ref15]\]

In our study, the number of patients in each age group varied and a few patients in the 36 months to 47 months group and 48 months to 60 months group might confound our results in terms of improvement rate. Therefore, we believe that for more conclusive results, another study with larger sample size of older children with CNLDO is required.

In conclusion, three quarters of patients with late probing in our study had acceptable results. Although, there is controversy about the treatment of CNLDO in old children, in general, initial nasolacrimal duct probing is advised for children aged more than 24 months with simple membranous obstruction.
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